FEDERAL AVIATION AGERCY

Washington 25, D. C.

TECHNICAL STANDARD ORDER

Regulations of the Administrator

Part 514

SUBJECT: RATE OF CLIMB

INDICATOR

TSO-C8b

Technical Standard Orders for Aircraft Materials,
Parts, Processes, and Appliances

Part 51 contains minimum performance standards and specifications of
materials, parts, processes, and appliances used in aircraft and imple-
ments the provisions of sections 3.18, La.3l, Lb.18, 6.18 and 7.18 of the

Civil Air Regulations.

The regulation uses the Technical Standard Order

system which, in brief, provides for FAA-industry cooperation in the
development of performance standards and specifications which are adopted
by the Administrator as Technical Standard Orders, and a form of self-
regulation by industry in demonstrating compliance with these orders.

Part S1L consists of two subparts.
quirements applicable to all Technical Standard Orders.
are summarized below for the convenient reference of the public.

Subpart A contains the general re-
These provisions
Subpart

B contains the technical standards and specifications to which a particu-
lar product must conform, and each Technical Standard Order is set forth

in the appropriate section of Subpart B.
ANY TECHNICAL STANDARD ORDER MAY BE OBTAINED BY

Order is printed below.

The subject Technical Standard

SENDING A REQUEST TO FAA, WASHINGTON 25, D. Ce.

SUBPART A-~GENERAL

This subpart provides, in part,
that a manufacturer of an aircraft
material, part, process, or appli~-
ance for which standards are estab-
lished in Subpart B, prior to its
distribution for use on a civil
aircraft of the United States,
shall furnish a written statement
of conformance certifying that the
material, part, process, or appli-
ance meets the applicable perform-
ance standards established in this
part. The statement of conform-
ance must be signed by a person
duly authorized by the manufacturer,
and furnished to the Chief,
Engineering and Manufacturing Divi-
sion, Bureau of Flight Standards,
Federal Aviation Agency,

Washington 25, D. C.

Subpart A also requires appropri-
ate marking of materials, parts,
processes, and appliances as follows:

(a) Name and address of the manu-
facturer responsible for corpliance,

(b) Equipment name, or type or
rodel designation,

(¢) Weight to the nearest pound
and fraction thereof,

(d) Serial number and/or date of
manufacture, and

(e) Applicable Technical Standard
Order (TSO) number.

In zddition, Subpart A provides
that no deviation will be granted
from the performance standards estab-
lished in Subpart B, and that the
Acdministrator may take appropriate
action in the event of noncompliance
with Part Slk.



SUBPART B

J514.18 Rate of climb indicator, pressure actuated (vertical speed
indicator) - TSO-C8Bb--(a) Applicability--({1) Minimum performance standards.
Minimum performance standards are hereby established for rate of climb
indicators, pressure actuated (vertical speed indicator) which specifically
are required to be approved for use on civil aircraft of the United States.
New models of rate of climb indicators, pressure actuated (vertical speed
indicator) manufactured for installation on civil aircraft on or after
April 1, 1959, shall meet the standards set forth in SAE Aéronautical
Standard AS-394A, "Rate of Climb Indicator, Pressure Actuated (Vertical
Speed Indicator)," dated July 15, l958,l7:ith the exceptions listed in sub-
paragraph (2) of this paragraph. Rate of climb indicators, pressure
actuated (vertical speed indicator) approved by the Administrator prior to
April 1, 1959, may continue to be manufactured under the provisions of
their original approval.

(2) Exceptions. (i) Conformance with the following sections is not
required: 3.1; 3elel; 3.1.2; 3.2; 4.2.1e

(ii) Substitute the following for section 7.: "Performance tests:
The following tests in addition to any others deemed necessary by the
manufacturer, shall be the basis for determining compliance with the per-
formance requirements of this standard."

(b) Marking. In lieu of the weight specified in paragraph (c) of
§S1k.3, the following shall be shown:

(1) Instrument type (I, II, III or IV)

(2) Range (feet per minute climb and descent).

(c) Data requiremenis. One copy each of the manufacturer's oper-
ating instructions, schematic diagrams, and installation procedures shall

be furnished the Chief, Engineering and Manufacturing Division, Federal
Aviation Agency, Washington 25, D. C., with the statement of conformance.

(d) Effective date. April 1, 1959.

}/Copies may be obtained from the Society of Automotive Engineers, Inc.,
L8S Lexington Ave., New York 17, New York.
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RATE OF CLIMB INDICATOR, PRESSURE ACTUATED (VERTICAL SPEED INDICATOR) g ':::fid% 12} 8

1, P2 PURPOSE: To speccify minimum requirercnis for pressure, actuated Clird
Tndicators for uss in aircraft, the operation of which mey sidbject the
Irstruxents to the envirommental conditions spocificd in paragraph 3e3e

2. SCOPE: . _.is Acronautical Stendard covers four (L) basic types of direct
inaicat.inu inztruments as follous:

TYPE I - Range 0=IC00 feet per ninvic climb and descent
TYPE II -~ Range 0=3000 fost psr nmirute climb and descent
TYPE IIl= Rangs O0<h000 feet per ninute elird and descent
TYPE IV = Rouge 0=5000 feet per rminute clich and doscent

3¢ GIERAL REQUIRENENTS:

3ol Hateriol and Worlmanships

3elol loterialss Materiels ghall be of o quality vhich experience and/or tests
have coronstrated to be suitable and dependable for use in aircraft
instrements,

3.1.,2 Workmanship: Worlaeanchip shall be consistent with highegrads aircraft
instrument menufacti.. . ; practicce.

342 idontification: The following iaformatiocn shall be legibly and permanently
rarked on the instrument or attachsd thorctos

2e Name of instrument (Climb Indicator)

be Acronautical Standard AS=39LA

ces Manufaciurerts part number

de xﬂuu;acturvr's serial number or date of nanufacture

ee Monufacturer's name and/or tredenark
fe Range

303 Environrentcl Conditions: The following conditions have been established as
design requirements only. Tests shall be conducted as specified in
Section 5, 6 and 7,

30301 Temperature: When installed in accordance with instrument manufacturerts’
instructions, the instrument chall fuaction over the range of ambient

; temperature of «30C znd 50C cid shzll not be adversely affected by exposure

' to temperatures of «55C to 70C.

3e3¢2 Humidity: The instrument shall function and shall not be zdversely affected
when exposed to zny relative hwildity in the range from 0 to 953 at a
temperature of zpproximately 32C,
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3e3e3 Vibretion: When installed in eccordamce with the instrument manufacturerts
instruceiors, the imstruments shall funciien and shall not be adversely
affected when subjected to vibratica ¢f ihe following characteristics:
Instruent Location Cycles Max, Double aximum
in Adrfrare Per Sceo  Avoliitude {fm.) Acceleration
Ingtrument Panel or
Vibration Isolated
Jount S=50 0,026 1452
3e3olh Altitude: Tha instrument shell functlon and shall not be adversely

affected whon subjected to o pressure and Yemperature range equivealent
to =1,000 to 40,000 feet standard cliitude, per NACA Report Number
1235, except as lirited by the cpplicaiion of paragraph 3e3.1. The
instrurent shall withstand an externnl case pressure of 50 inches Hg
absolute when installed »roperly end vented to atmospheric pressure.

3ok idaonetic Effects The magnetic effect of the indicator shall not adversely

Yo
3
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aifect the cperation of other instruments installed in the same aircraft.

Lo DEFAIL REQUIREMENTS:

L4 Indicatine Mothods Ascent shzll be indicotced by a clockwise rotation of the

pointer froa the zaro at the 9 olclock positiones Degcent shall be indicated
by a counterclockwise rotation. Stops shall be incorporated to limit the
pointer movcment to not more than 178 degrees in each direction from zero.

he2 Diecl Harkiness

Le2e1

he2o2

Finizh: Unless otherwise specificd by the user, matte white material shall
be applied to major graduations, mumerals end pointers. Non-functional
surfaces shall be a durable dull blaclk.

Graduationss HMarkings nay be provided az follcuss:

TYPES I AD II e HMarkings at 100 FF{ intervals with major graduatioms
et 5C0 FPH intervals,

TYPES III AND IV a lHMarkings at 100 FPFM intervals up to 2,000 FPM with
rajer graduations ot 500 FPH intervals,

Muierelss Sufficient mumerals shell bz marked to positively and quickly
icentify all gradwations. Kumerzls shell distinetly indicate ths gradu-
a2tions to which each appliez.

Tochrrnent Names: Instrazent neme or funcilon it measures may be legibly
indicetcd in the same finish as applicd to the major graduations and
mmzerals.
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ko245 Vicibility: Pointer and dial narkirgs shall be visible frox any point
within tie frustum of a conc, the cide of which makes an angle of not
less than 30 degrees with the perpendicular to the dial and the small
diemeter of which is the cperture of the instrument case, The distance
betueen the dial and the cover gless chall be a practical minimum cnd
shall not excecd 00250 of an imch,

he3 Zoro Setting System: If means for menuelly setting the pointer at zero
is provided, it shall not be accessible in flight.

Se TEST CONDITIONSE

5.1 Atmosvheric Conditions: Unless otherwise specified, 2ll tests required
by this Aeronautical Standard shall be conducted at an atmospheric pressure
of cpproximately 29,92 inches of mercury and at an ambient temperature of
approxizately 256, Vhen tesis are conducted with the atmospheric pressure
or the temperature substantially different from these values, allcwance
ghall be made for the variation froa the gpecified condition.

5e2 Vibration (to minimize fricticn)s Unless otherwise specified, all tests
for performance msy be congucied with the instrument subjected to a
vibration of 0,002 %0 0.005 inch dowble amplitude at a frequency of 1500 to
2000 cycles per ninute, The tera deuble as wsced herein indicates the
total displacement from positive meximia to negative maximmume

5e3 Vibration Equipmant: Vibraticn equipment shall be used which will provids
frequencies and amplitudes consistent with the requirements of paragraph
36303 with tke following charactcristicce

Se3el Circular Motion Vibration: Vibration cquipment shall be such that a point
on the instrument case will describe in a plane inclined L5 degrees 4o
the horizontal plane, a circle, the diameter of which is equal to the
double emplitude specified.

Seli Position: Unless otherwise gpecified, all tests shall be made with the
instrument mounted in its normal operating position,

6o INDIVIDUAL PERFORMANCE REQUIREMENTS: £11 instruments shell be subjected to
whatever tests the manufacturer deems hecessary to demonstrate specific

compliance with this aeronautical staenderd including the following requirge.
ments where appliceble.

601 Zero Sctting Renges The rongs of movement of the pointer by means of the
soro adjustment shall not be lecs than 4CO feet per minute for the RUpR
and ®Down% position.

6.2 Scnlc_@zggzr Vhen suvbjected to the rates of change of pressurs indicated
in fzbie L for the altitude intervals shoun, the ervors shall rot exceed
the tolerances specified.
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6.3 Logs The natural lag of tre instrwrent when timed between the following

iy

points shall be between 3 and 15 seconds.

TYPE I AND IT = 1800 e 200 feet pur wcinute
TYPE IIT &ND IV = 2080 « 200 feet per minute

6ol Fricticn: A4 test shall be performe

¢ to ascertain friction. In the time
intervals at which the lag times werc me asu¢ed, the pointer shall move
smoothly towards zero (while no vibration ic opplied) and shall return
to zero within 300 feet of the initial reading.

005 Leak: With a suction of 15 inchee of mcreury applied to the static pressure
connectlonp the leakage shall not cause wore than 0,05 inches of wmercury
prassure drep during o 1 mlnute pericd. With a pressure of 10 inches of
mercury applied to the static connecticn, the lezkage shall not eause more
than 0,05 inches of mercury pressure drop during a 1 rinute period.

66 Pesiticn Brror: WiZh atmospheric pressurc applied to the instrument, the
difference bztween the poxnter indication vwhen the instrument is in rormal

cporating position and when it is in any other position shall not exceed
50 fest per rinutes

7. QU:LIFICATION TESTS: As many instruments 3 deemed necessary, to demonsirate
that 21l instruments will comply with the recuirerents of this section,
shall be tested in accordance with the manufacturers? recommendations.

Te1 Low Temperature: The instrument shall be exposed to o temperature of «30C
Tor 3 heurs ond while at this temperature shall be subjected to the rates
of change of pressure indica ted in Table II fer the altitude intervals
shown. The errors shall not cxceed the tolerences specified in Table II.
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703 Vibrciticn: The instrument shall be svbjected to o resorant frequency survey
of the approv*iaue range specified “n poragraph 3e304 in order to deterx '

&
if there exists any resonent froguoncics of the parts. The amplitude used
)y be any convewicqw voiue that decs not exceed the maximun double amplitude
nd the maximm acccleration cpacified in paragraph 3e3ehe
Lhe insirusent chall L,lt'v,- be
::.euc:u:.“1 cdouble amplitue
3030k 2t the resorant
soticn v1brat10no Yhen =
a2 test periocd mey be ccsexn ned ot the 1ost severe re gonance, cr t.b perlod
nay be divided cmong thko rogoncnt freguen cies, vhich shall be considered
rost Idlkely to produce fail’veo Ih; Lozt p ericd shzll not be less tqan one-
holf Lour at ony resonont wodo. YWihen r
within the specified frog ; K
two (2) hours i zecordance with the vibration requirements' schedule
(Section 3) ot the maxim: deible amplitude and the frequency to provide
the maztimua acceleratiocno

Q

thile the iastrument is being v'b:“uuu, the drift of the pointer shall not
exceed 50 Teet per minube and it skall uot cscillate more than 50 feet
wor minutes

After completion of the expcsure no dazmoge shall be evident and the instru-
ment shall meet the requirerents of

paragreph 602, 643 and 6.Jie

origln’l iﬂGiCutiQU within 1CO

of <ie instrument shall be determined
uoonet, cpproximately 1-1/2 inches
izentel intensity of 0018 + 0,01
various positions on an eastewest

from the cenbter of the magnet.
sating magnets removed therefrom may
“este) The mawinmum deflection of the

Te5 Inznctic BEfc
in terms of «
long, in a m
gauss, whe e indic
lipne with its nezrest
{An aircrafi Ce:pass
be used as the free :arnbt for this
nagnet ckall not excced 5 degrocte

76 Huniditv: The instrusment chall be mounted in ite normal operating positied
(ultb sinulated 1nﬁ*al’a,_cn conditicons by connecting 10 feet of coiled
covper tubing to the pressure connectlon inm such a manner that moisture can
drain out the cpen end) in the charbor “winualned a2t a temperature of
70 + 2C ond a relabive hunidity of 95 2 5% for a period of six (6) hourse
After this period, the heat chall be g ‘o off and the iistruszent shall be
dlecued to cooT fc; a rerica CL 78 heurs in uhiS atmosphere in which the
hwoddilsy =7 serabure decreases to not lower than
38C., Thii ..._.lebs cycic s"ull Ub-ecnductcd cnce.

Lodintely afber cyeling, the ingtruoont shall be tested and shall meet
K} e
the requircoente of Scelloen &o
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TABLE I
SCALEXY ERROR TOLEXN/HCE
TV2RES T and IX
(Ranges: 0-2,000 and 0-3,000 FPeet Jler Minute)
Ltitude Test Rate Tolerance
'1t:rval Ascent znd Dese ent
S3on Pecsi Per Minut Peet Per Minuve
Bctween 2,000 %o 2,500 550 35
2,000 to 3,000 1,000 75
2,000 to 3,500 %, 500 150
2,000 to L,000 2,000 250
Batween 15,000 %o 16,500 1,500 200
15,000 to 17,000 2,000 250
Between 28,000 to 29,500 1,500:¢% 200
28,000 to 30,000 2,000 250
=6 Meximum test pcint for Type I,
TYPES IIY end IV
(Ranges: 0-L,000 and 0-5,000 Foet ‘Per Minute)
Standard iltitude Test Rate Tolerencs
Test Interval Ascent znd Dsscent
Feol Feat Por tiinute Fesat Per Minute
Betwscn 2,000 %o 2,300 5006 100
2,000 to 3,000 1,000 200
z,000 to L,0C0 2,000 300
2,650 to 5,0C0 BJuOO%% 300
2,000 to 6,000 oo 100
2,600 to 7,000 p)OGG 500
Betwecen 1§ OCD to 17,000 2,00 0uw% 300
15,008 to 17,000 i.,000 Loo
Betuccn 23,000 Lo , 000 Z,000: 300
LJQOOO o 3_,000 4,000 4,00
s Moiilmum teat point feor Type IXI,
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TYPES I and IX
(Repngess 0-2,000 and 0-3,000 Feot Per Mirnute)

Stendard Altitudo Test Rate Tolerance
Tegt Invsrval Ascent and Descont
Feet Poot Per Minuso Fest Per Minute
Between 2,000 to 3,500 1,500 200
Between 28,000.to 29,500 1,500 250
TYPES IIT &ad IV
Raneess 0-L,0C00 and 0-6,000 Feet Per Minute)
Standard Altitudo Test Rate Tolerance
Test Interval Ascont end Descoent
Feet Feet Per Minute Feet Por Minute
Between 2,000 to L.,000 2,000%% 300
2,000 to 6,G00 L.,000 Loo
Betwsen 28,000 to 30,000 2,000 300
28,000 to 32,000 y ,000 100

w¢ Test Po.at for Typo III,

NOTEs Tablecz I and II have besn changsd in accordance with Military

format; i.s., the valuss have not been changed,

PREPARED BY SAE COMMITTEE A-L, ATRCRAFT INSTRUMENTS
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